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Carbon Cap & Trade Basics

There are a number of basic facts that should be considered and basic principles that should be
satisfied for a greenhouse gas (GHG) emission allowance market to function properly.

1. Sustainable technologies are essential. The long residence time of carbon dioxide CO,

and other GHGs in the atmosphere means that solutions must be based on technologies
that are sustainable and cost-effective to adopt.

Technology advances are key to aligning energy and environmental goals in a low
carbon future.

The development and commercialization of sustainable technologies should not be
impeded or foreclosed by rushing to implement short-term reductions that are not
sustainable in the long term. Locking in near-term technologies with long useful
lives may inhibit the introduction of improved and innovative technologies that are
currently less economic. ' :

For example, natural gas combustion technologies should be viewed as providing a
bridge to a sustainable future — not as a stopgap for achieving short-term carbon
reductions. We have already witnessed the volatile effects on natural gas supply and
demand of the rapid movement toward burning natural gas in most new electric
generators. Even though it produces fewer emissions than coal, the combustion of
natural gas does produce considerable carbon. '

The rapid growth in worldwide coal combustion and U.S. dependence on coal for
over 50 percent of our electric generation means that new, coal-based technologies
capable of reducing or permanently sequestering emissions from coal combustion will
be essential for reducing GHG. :

Increased energy efficiency, renewable power and nuclear power all have a role to
play in reducing global carbon emissions. '

2. California’s policies should be transferable. Because the effect of anthropogenic

emissions of carbon dioxide and other greenhouse gases is worldwide:

California’s GHG program should be fundamentally consistent with the European
Union Emission Trading Scheme, as well as with Chicago Climate Exchange and
global Clean Development Mechanism (CDM) market structures,' while promoting
emission reductions and trading within California, in the U.S. and abroad.
California’s policies and programs should recognize that China, India and other
countries with growing emissions must also adopt improved technologies and become

! The United Nations Framework on Climate Change (UNFCC) announced the issuance on October 20, 2005 of the
first certified ernission reductions (CERs) under the Kyoto Protocol. These credits were issued by the Executive
Board of the Clean Development Mechanism (CDM) for two hydroelectric projects in Honduras. Since early 2005,
when the Kyoto Protocol entered into force, the number of registered CDM projects has doubled every quarter to 26
today with about 300 projects currently awaiting validation.
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a part of trading mechanisms. Otherw1se their growmg emissions w1lI SWamp
reductions made here. ,
Technologies to achieve em1s31on reductions, such as fuel efficient motor vehloles
carbon sequestratlon and low emission electric generators, are essential to achleve
long-term global emission reductions. Hence, emission reductions that rely 6n =~
advanced technologies should be eficouraged and credited. o

+.:A'California=only cap and trade program could be difficult to implement and:

administer, especially for sectors that engage in significant interstate commerce.

3.  Source diversity is'needed for a cap and trade market. Differences inthe costs of

emission reductions among GHG sources will be the driving force behind:the adoption of
unploved technologies and the development of a robust trading market. '

systems for. stationary sources

e ] e e LT P

‘Because emlssmns from rnoblle source sectors ‘exceed em1351ons from maJor
statlonary sources, ch 'ao fo 'sﬂ_ ﬁr | e”lectrlc generators mobﬂe sources should also
be included, if at all ] p 531b1e 'in California’s new cap and trade system

The costs of complying with and enforcing mandatory reductions, whetheér cap and

. trade or voluntaty, are Tikely to be significarit:“Hence, allowing voluntary programs

for some séctors, likercement protuction; and devisitig means for sources outside of

- -mandatory sectors to “opt-in” ate ways to learn by doing and-create additional
- reductions; rather:thanforeing all $ectors into a ¥one-size:fits all” program:

California’s desire to provide leadership in reducing.GHG should recegnize that other
entities have already made considerablé progress in developing markets-and trading
,:0ut not, as yet, ‘;.fgg; mobile sources: Thus developing
eployment of measures to

reduce moblle SQUrce emissions would make a much more. 51gn1ﬁcant contrlbution to

reducing global emissions than focusmg only on statsonary source emissions.

According to the October 24, 2005 Wall Street Journal “Chma 8 already-senous
levels of pollutlon could quadmple over the next 15 years if its rapid increases in
electricity eonsumptlon and autornobile use continue unchecked.” [Itahcs added.)

" Despite the dlfﬁcultles achlevmg and admmlstermg eimission reéductions froi mobile

rsources, if Califoriia intends to demonstrate: meamngful 1eadersh1p in reducing .

worldwide GHG, mobile sources should be.incorporated into California’s trading
5 A

system.

4, Regulating complex markets is likely to cause univitended consequences. Regulation of

complex markets is inherently difficult and almost always leads to unintended
consequences that may have undesirable cost, equity and efficiéncy impacts.

2 Although California taifpipe emissions will be regulated in 2009, the California cap and trade market should allow
credit for mobile source reductions within California to ensure that active frading occurs among significant GHG
sources. For individual owners, costs of their vehicle’s emission increases or savings from reductions could,’
perhaps, be implemented as a component of their registration fee based on vehicle miles traveled and vehicle class
or measured tailpipe emissions; EPA’s'smog contrel program already provides a means of estimating emissions
based on vehicle tests and mileage information provided during testing: ‘
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e A California-only program would be more expensive and problematic than a Western
states, WECC-wide or national program. Ifit is not carried out with a sufficient
geographic scope in a fashion that deals with leakage and displacement issues,
California’s program could fail to achieve meaningful reductions at acceptable costs,
thereby discouraging the development of a national program.

¢ Because of the potential size of the economic costs and benefits to California’s
economy and environment, the interactions of California’s GHG cap and trading
proposals with other GHG markets and the timing of long-term caps need to be more -
fully analyzed and addressed before policy decisions are finalized. Broad studies of
California’s carbon reduction policies, like EPRI’s E-EPIC Study of U.S. emission
policies and new technologies from 2000-2050,” should be conducted to further
examine and understand the implications and feasibility of Cahforma s proposed cap
and trade rules.

s TFinally, trying to take a leadership role without taking sufficient time to “get it right”
can be costly and counterproductive to reducing global GHGs. Remember that
California rushed to lead the way to restructure its electricity market. However, we
neglected to analyze thoroughly the impacts of a flawed market design under future
market scenarios that reflected uncertainty about future outcomes. Instead, a
mandatory spot market, market rules that could be manipulated, the lack of demand
response due to frozen rates, and the onset of adverse market conditions gave rise to-
California’s $40 billion energy fiasco in late 2000. 4

Because of California’s failure to “get things right,” efforts by other states and
jurisdictions to successfully deregulate the electricity market were ingloriously
derailed. The stakes for regulation of carbon emissions and the creation of a go-it-
alone California carbon emission allowance market are even higher. This time we
need to “get it right,” in order to provide positive leadership and to achieve the goals
of meaningful GHG reductions across western states and the U.S.

Workshop Issues

Scope of the Emissions Cap

In principle, a national or regional emission cap should apply in order to provide a more feasible
and efficient market. Nevertheless, the scope of California’s cap and trade program should
encompass multiple sectors and incorporate as many opportunities for emission reduction as
possible, including certified emissions reductions (CERs) outside of California. Because of
differences between sectors, phase-in dates for each sector could be set based on sector

? Energy-Environment Policy Integration and Coordination Study, EPRI, Palo Alto, CA: 2000. 1600097. :
* There are similar parallzls and pitfalls inherent in regulating GHGs, as well as important lessons to be learned from

experience regulating air emissions over the last 30 years. Leakage, displacement and double counting, reversibility,

financial creditworthiness, emissions laundering, auditing among other problems come to mind.
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emissions, available mitigation technologies and time needed to resolve administrative
complexities, such as establishing certifiable baseline emissions. After the phase-in of each
affected sector, the overall combined cap forthe combined affected sectors and thelr individual
sources would govern. ' S ‘

With respect to imported electricity, the best, and, perhaps, the-only workable solution would be
to create'an emissions cap covering the entire Western Electricity Coordinating Council
(WECQC), so'that all generating units are covered; “leakage” and “displacement” are minimized,
and power procurement costs to California consumers-are not inordinately increased.: As an
interim-step that dees not consider the costs and other advantages:of a WECC-wide approach,
California’s eléctric sector cap could include all $pecific out-of:state generating resources
designated by Load Serving Entities (LSEs) to'meet the CPUC’s resource adequacy requirements
(RAR).” In essence, any out-of-state generating unit applied by an LSE toward meeting its
resoyrce adequacy requiremént would be subject to thésemissions cap. -Because the: CPUC’s
resource -adequacy requirements are moving L.SEs toward unit-specific power purchase
contracts; .over time-an.increasing-proportion: of imported power:should come from' known
generating units, rather than system' resources:: For the rémaining firm:power imports that are not
unit-specific;.default-emission factors could be:developéd; perhapspro-rated from each LSE’s
verified emissions per kWh-for all its otherkWh or-from a system—w:de factor certified by the
seller under:a firm power: purchase contract included in:the RAR. - o

)
. E -

in addltlon to 11:1-state sources that are mandated to become a; part of the program, i.e., the

s

Cahforma

nks loca’ms:,!i outmde

clectrlc Ioads but Wthh are not .counted towards RAR or‘to contract thh landowners for
verifiable sequestration pI‘O_] ects In genera 3 contractcd ﬁt—of—state spurccs or smks, such as
forests located on private lands, would choose to opt—m only if they could prov1de additional
reductions that would then free up marketable emission allowances. By allowing the inclusion
of voluntary “opi-in,” additional sources/sinks, the geographic scope of the program. would be.;
expanded, encouraging carbon emission reductions within and outSIde of Cahforma

Many factors, including the marginal costs of emission reductlons mdustry spemﬁc and socletal
ecoriomic impacts, timing, administrative and enforcemént costs, and the maghitude of
achievable reductions should be considered before determining the'scope of covetrage and the
target qd'anﬁtiés' for thie émissions cap in partictlar yedrs. In the éléctric power secior alone,
effects on fuel and power prices, gencrdtmg technology and polluilon contro] choices, the
economic viability of existing plants transmission constraints and local system reliability should

 CPUC, Draft Decision on Resource Adequacy Requirements, Rulemaking 04:04-003, September. 27, 2005.
Generating uiits will not be considered qualifying resources for purpeses of the RAR: program unless the owner has
submitted-its gqualified capacity value.and supporting. documentatlon to the CAISO. GHG emissions from these -
units will be known and quantifiable.
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be examined in detail under a variety of future market conditions. These analyses shonld
consider changing market conditions, including the CAISO’s Market Redesign and Technology
Update (MRTU), renewable portfolio standards, resource adequacy and local area requirements,
demand response, vehicle electrification, energy efficiency measures and low hydro conditions,
among other elements.

As previously stated, there is also a need to consider the pace of technology advancement in each
sector to better understand how the inclusion of multiple sectors under future caps can provide
greater overall emission reductions at a Jower cost. ‘

Aliowance Distribution i .

Every allowance distribution method will confer advantages to some market participants and
create some distributional inequities. A combination of grandfathered allocations for a
substantial portion of the allowances, along with an auction-based approach for allocating the
remainder of the allowances is likely to have merit over a grandfathered approach by itself.
Further analysis of the affected sectors could define an appropriate percentage split between the
allocation and auction approaches that would lead to acceptable emission reductions, compliance
- and administrative costs. '
Despite the difficulties of determining appropriate baseline emissions, grandfathering a oS
substantial portion of the initial allocation to those parties with current emissions would likely
keep the initial, out-of-pocket costs of a cap and trade system lower than auctioning all the initial
allowances. The number of allowances allocated at a “zero-cost basis” will essentially determine
the initial marginal costs of compliance and help set the price of inifial trades, i.e., the value ofa
carbon ernission allowance under California’s program. Nevertheless, the adoption of an
auction or periodic auctions for distributing allowances would also set a market-clearing price -
and allow redistribution of revenues received.

Because of many complexities, the effects of market design features and alternative market
characteristics over time should be considered carefully under a variety of future market
scenarios.’ In addition, the EPA’s SO, aliowance system can provide helpful experience in the
design of California’s cap and trade system. The intent of the annual EPA auction was to
provide the opportunity for new entrants to obtain allowances and to provide a public market-
clearing price once a year. In the SO; allowance system about 2.8 percent of the allocated
allowances for each year was withheld for sale in an annual allowance auction of two vintages:

¢ Numerous EPA and EPRI quantitative studies were performed during the SO, market design period in the 1580s,
Jeading to the 1990 Clean Air Act Amendments and rules govemning the market. Further studies were conducted
prior to ellowance trading, which began in 1992, and prior to compliance with the Phage 1 cap, which took effect in
1995, (See, for example, Integrated Analysis of Fuel. Technology and Emissign Allowance Markets. EPRI TR-
102510, Electric Power Research Institute, Palo Alto, CA. 1993.} Although scoping studies have been performed,
more detailed, integrated analyses within and across sectors are needed to guide Californiz decisionmaking
regarding the impacts of California’s carbon emission market proposals.
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the current year and seven years in advance. Proceeds of each year’s SOs auction are returned to
holders of'the original allocations. '

Although the EPA’s SO, cap and trade program has been very successful in many regards, a-
number of its apparent successes, like low allowance prices from 1994 through 2003, were due-
to the surplus of allocated and bonus allowances that were banked, obviating the need to reduce
emissions dewn to-Phase 2 cap levels andweducing the need to purchase allowances for -
compliance. Now that the allowance bank is being depleted, allowance purchases or emission
reductions are necessary to avoid compliance penalties. In the face of additional impending -
reductions under the Clean Air Interstate Rule, high gas prices and the need to purchase
allowances to comply with the cap, SO, allowance prices have risen from tnder'${ 50 pértonat’
the begmnmg of 2003 to over- $1000 today. : :

The at‘tribute‘s ofthe nationwide SG)z allowance market are, inmaﬁy res'p“ects, more'favorable -
than those for a more complex carbon emissions allowance market. Market-behavior and'the-
costs:of-a carbon.cap andtradeapproach will be strongly inﬂuenced"b'y dllocatioris, banking: -
rules, :compliance pericds andion the breadth of opportunities for ttading fieely among dlfferent
sources to lower the cost of emission reductions. : RIS -

Ofisets

~ Because carbon emissions reductiof is a global goal and the: beneﬁts from carbon reductmn do
not depend onsthe location of the emission:reduction, the location-of offsets should'not'be:a

_ factor:’To-the extentithat offsetsqualify as: certified .emission: reduotlons (CERS) 'they should be
mcluded An the de51gn ofzthe cap and trade progra.mi R, i :
Ultlmately, Cahforma s emission marlcet for carbon will need to be part of broader carbon- -
related markets. As aresult, even emission offsets in.developing countries, like those certified
under the Clean Development Mechanism (CDM), would enhance the likelihood of achieving
worldwide emission reductions. Here again, California should take advantage of prior:
initiatives, rather than creating a limited: Cahforma—only market for emission. reductlons and
offsets: : ‘

Other, Program Deswm ConSIderatlons :
The following brief comments address other issues identified in the Workshop dzsoussmn paper.

Restrictions should not be placed on the trading of allowances. Creating separate classes of
carbon emission allowances with restricted trading rights has not been justified and would
impede efficient market function.

7 Of course, because carbon reduction methods can also cause the concurrent reduction of other emissions like NO,
and SO, the Jocation of the reduction can be important. :
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Banking should be permitted to provide stability and risk hedging for market participants. The
extent of banking can also be coordinated with lead times to implement some technologies. In
addition, a multi-year compliance period would provide similar flexibility. Nevertheless, the
market design and parameters selected should anticipate the likely amount of banking, since the
~ size of the bank will affect the pace and price of emission reductions and the supply/demand
balance of allowances in the market. Indeed, the size of the SO, allowance banks held by
individual companies has had a significant effect on the rate of Phase 2 emission reductions and
on emission allowance prices. '

Borrowing from future vintage allowances could inhibit trading of current vintage aliowances.
Restrictive borrowing on limited occasions or under certain conditions could be considered,
provided payback is near-term and exceeds the amount of allowances borrowed. A multi-year

' compliance period would lessen the need to borrow due to adverse market conditions, such as a
low hydro year. Both borrowing and banking reflect the more generic problem of selecting
proper discount rates for evaluation.

Flexibility in defining the rights of a]lowance‘holders, the tonnage covered by allowances and
other market rules will be needed in order to adjust the program over time, and, ultimately, to
achieve conformity with other U.S. and international carbon market mechanisms.

Conclusions and Recommendations

The following conclusions and recommendations for the design and evaluation of California’s -
prospective carbon emissions allowance market are based on 25 years experience with emissions -
regulations and the behavior of fuel, electricity and emissions markets:

- e Amajor goal of California’s efforts is to prompt the rest of this nation, where most of the
emissions reside, and developing countries to reduce GHGs.

» Because of the global scope of the problem, attention should be gwcn to ensuring that
California’s cap and trade system is compatible with other emission markets and that
compliance with California’s program will be transferable (but not double counted).

» The potential impacts of California’s cap and trade program strongly suggest that extensive,
ongoing and explicit analyses of program options should be carried out well in-advance of
selecting particular market design parameters, operational elements and rules. Program
parameters should be flexible enough to guard against unintended consequences.

+ Because of the possibility of stranded investments, unknown administrative costs, and costs
arising from unintended consequences, near-term carbon caps should reflect cost-effective
reductions.

» The reduction targets implied by future emission caps need to be closely coordinated with the
accelerated development of advanced, low-emitting technologies in each affected sector.
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¢ The most beneficial iow-emitting technologies would be those with applications elsewhere in
the U.S. and in countries with growing GHG emissions, like India and-China:

¢ Because tcchnologlcs advance at dlffcrcnt ratcs in dlfferent scctors the cap and trade system -
should encourage _thc cfﬁcxcnt adoptlon of advanced technologres by enablmg tradmg across
both' mobrlc : siatronary source sectors, if possrble -

e Other sectors should also be 1ncluded some with initial partlclpatlon ona voluntary basrs to
gain experience with different GHG reduction approaches. If voluntary reductions do not
oceur, the mandatory program can be expanded.

In conclusion; we: should take the time to evaliiate many alternatives under a variety of fiiture
circumstanices; aiming to create an'effective progrant that will enhande dcvelopmcnt of advaniced
techndlogies, while rcmalmng ﬂcxrblc cnough 10 mcorporatc ncw knowledgc as thc program
matures. : ‘
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From: White, Chuck [cwhitel @wm.com]

Sent: Tuesday, October 25,2005 11:07 AM

To: Gfranco@energy.state.ca.us; jfriedma@ciwmb.ca.gov; swalker@ciwmb.ca.gov

Cc: Banister, Amy; Colline, Christian; Pat Sullivan (E-mail); Richard Merrill (E-mail}; Frank Caponi (E-
thail); etutt@calepa.ca.gov; Gibbs, Mlchael sbrown@energy state.ca.us

Subject: Cahforma Landfill GHG Emissions

Guido, Judy and Scott —

We understand that you are working on a revised model fo estimate landfill GHG emissions in California.
Representatives of Waste Management and the California Solid Waste Industry would very much like to meeat with
you at your earliest convenience to discuss both existing models and proposed future models you are using, or
considering for use, to estimate GHG emissions from landfills in Caln‘orn[a

We have concerns that existing models, such as used by US EPA, may not accurately reflect the extent of LFG
recovery that is already occurring — particularly in California where the air districts have been very aggressive in
requiring gas systems to capture and destroy control LF gas emissions. However, we have been informed by
representatives of the CCAT that your models show that significantly less than 75% of LF methane is currently being
captured and destroyed or used beneficially in Calffornia.

Virtually all of the methane generating LFs that we are aware of have very effective gas recovery systems -- and
many of those are already converting this biogenic methane to energy as a replacement for fossil fuels. We routinely
survey the surface of our landfills to detect methane and typically find none. We would very much like to understand
the models you are using to estimate and quantify the amount of greenhouse gas emissions that the State of
California may believe are not currently being captured and to identify the source of such emissions — and what the
potential truly may be for further capture and destruction or beneficial use.

'We would hope that you would be available to schedule such a meeting to further discuss this issue in early
November. Please advise us of the dates that would work for you at your earliest convenience. Thank you

Chuck White
Goverrnment Affairs

Waste Management/West
915 L Street, Suite 1430 ‘
. Sacramento, CA 95814 ] ) =
Phone: 916-448-4675 ‘
Fax: 9]6-448-2470
Email: cwhite{@wm.com
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